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Prevention of Thromboembolic 
Complications in Atrial Fibrillation

(Ten things to consider)
� You must know the CHA2DS2-VASc score



Why you must know the CHA 2DS2VASc Score

Circ Cardiovasc Qual Outcomes. 2016;9:443-488



Circ Cardiovasc Qual Outcomes. 2016;9:443-488

?The writing committee has worked to createa comprehensive list of measuresthat can
beused for patients with AF. This set includes21 new measures, of which3 are inpatient
performance measuresand 18 are quality measures (10 inpatient, 8 outpatient). Table 5
includes a list of the measures with information on the care setting and a brief rationale.”

Why you must know the CHA 2DS2VASc Score



Circ Cardiovasc Qual Outcomes. 2016;9:443-488

The ACC/AHA Task Force on Performance Measuresdistinguishes quality measures
from performance measures. Quality measures are metrics thatmay be useful for local
quality improvement but are not yet appropriate forpublic reporting or pay-for-
performance programs(ie, contexts in which performance measures are used).



Circ Cardiovasc Qual Outcomes. 2016;9:443-488



What is the CHA 2DS2VASc Score?



Wall Street Journal; Oct 21st, 2016



Circulation 2014;130:e199-e267

Where did the CHA 2DS2 VASc score come from?



Circulation 2014;130:e199-e267



Where did the CHA 2DS2 VASc score come from?

CHEST 2010; 137(2):263–272

Current treatment guidelines recommend VKA for high-risk subjects and (usually) aspirin for
low risk subjects, butfor intermediate risk, many guidelines state “either warfarin or
aspirin” can be used. The latter can sometimescause uncertainty for clinicians managing
such patients, especially if a large proportion of a particular cohort of patients with AF are
classified into this intermediate-risk category.This “either warfarin or aspirin”
recommendation is also sometimes used as an excuse not to prescribe warfarin in
intermediate-risk patients.



Where did the CHA 2DS2 VASc score come from?

CHEST 2010; 137(2):263–272

As our analysis (and that of others) has shown, the classic CHADS 2 version generated a 
large intermediate risk group ( 60%) for whom it is unclear which treatment (warfarin or 
aspirin) to apply…. but with the addition of vascular disease, female gender, or age 65 to 
74 years to a risk factor-based schema there was further refinement of TE risk 
stratification for AF.



Underuse of OACs in Afib

The American Journal of Medicine (2010) 123, 638-645



Why is it important to risk stratify patients for s troke?

Circulation. 2012;126:860-865

Even patients classified as low risk by CHADS2 in its original validation study have a
stroke rate of 1.9%/y, which is close to the criterion of a cardiovascular event rate of 20%
over 10 years for primary prevention strategies (eg, the useof statins).



Removing the barriers to OAC in 
patients with afib and aflutter

� Identifying the barriers
– Stratification scheme too complex (low, med, high)

• Solution:  make scheme ”low and high”
– Risk algorithm too complex

• Solution:  easily identified factors
– Risk algorithm fails to identify “truly low” risk p atients who do 

not need OAC
• Solution:  refine algorithm

– Substitute questionably effective treatments with t reatments 
known/proven to be effective
• Solution:  eliminate ASA as treatment; thus, treatm ent 

choice becomes “nothing” for AF patient with NO ris k 
factors other than “female” or OAC for everyone els e.
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(Ten things to consider)
� You must know the CHA2DS2-VASc score

� What does the term “non valvular atrial fibrillation mean”?



Circulation 2014;130:e199-e267

What is “non -valvular”? (2014)



What is “non -valvular”? (2015)

Europace (2015) 17, 1467–1507

• Non-valvular AF refers to AF that occurs in the absence of mechanical prosthetic heart 
valves and in the absence of moderate to severe mitral stenosis (usually of rheumatic 
origin). Both types of patients were excluded from all NOAC trials. 

• Atrial fibrillation in patients with other valvularproblems is defined as ‘non-valvular’ and 
such patients were included in the trials. 

• Atrial fibrillation in patients with biological valves or after valve repair constitute a grey 
area, and were included in some trials on ‘non-valvular AF’.



Protocol for: Patel MR, Mahaffey KW, Garg J, et al. Rivaroxaban versus warfarin in nonvalvular atrial fibrillation.
N Engl J Med 2011;365:883-91. DOI: 10.1056/NEJMoa1009638.



Am Heart J 2010;159:331-9



What is “non -valvular”? (2015)

Europace (2015) 17, 1467–1507



J Am Heart Assoc. 2016;5:e002776

What is “non -valvular”? (Feb 2016)

“Outside of the pivotal clinical trials, NVAF has not been well defined. There is currently no 
consensus on the definition of NVAF, even when current practice guidelines are examined.”



What is “non -valvular”? (July 2016)

Circ Cardiovasc Qual Outcomes. 2016;9:443-488



“Traditionally, patients with AF have been dichotomized into ‘valvular’ and ‘non-valvular’ AF. 
Although slightly different definitions have been used, valvular AF mainly refers to AF 
patients that have either rheumatic valvular disease (predominantly mitral stenosis) or 
mechanical heart valves.In fact, while AF implies an incremental risk for thrombo-embolism 
in patients with mitral valve stenosis, there is no clear evidence that other valvular diseases, 
including mitral regurgitation or aortic valve disease, need to be considered when choosing 
an anticoagulant or indeed to estimate stroke risk in AF.  Therefore, we have decided to 
replace the historic term ‘non-valvular’ AF with re ference to the specific underlying 
conditions.

Section 9:  Stroke Prevention Therapy in Atrial Fibrillation Patients; 2016 ESC 
Guidelines for the management of atrial fibrillation (Europace (2016) 18, 1609–1678)

Europace (Nov 2016) 18, 1609–1678

What is “non -valvular”? (Nov 2016)



Bottom Line:  What is “non -valvular”?

� Mechanical heart valves

� Moderate to severe mitral stenosis

� Everything else (bioprostheic valves, valve repair, 
valvuloplasty, aortic regurgitation, mitral regurgi tation) 
is effectively “non-valvular”.
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� You must know the CHA2DS2-VASc score

� What does the term “non valvular atrial fibrillation mean”?

� “Congestive heart failure” includes patients with normal EF



Congestive heart failure includes 
patients with normal LV function (HF pEF)

EBioMedicine 4 (2016) 26–39

“Overall, although a clinical diagnosis of HF have not been universally predictive of stroke in 
AF, significant impairment of LV contractility or previous admission due to HF decompensation
irrespective of LV systolic function clearly increases risk of stroke”



Protocol for: Patel MR, Mahaffey KW, Garg J, et al. Rivaroxaban versus warfarin in nonvalvular atrial fibrillation.
N Engl J Med 2011;365:883-91. DOI: 10.1056/NEJMoa1009638.



Bottom Line:  CHF in CHA 2DS2VASC

� Includes any EF with HF diagnosis

– HFpEF and HF rEF
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(Ten things to consider)
� You must know the CHA2DS2-VASc score

� What does the term “non valvular atrial fibrillation mean”?

� “Congestive heart failure” includes patients with normal EF

� Hypertension includes “treated hypertension”

– Common scenario:  66 yo normotensive male is referred to 
you for management of afib.  His only medicine is Propranolol 
10 mg bid.



Hypertension includes “treated hypertension”

“We included a history of hypertension, rather than having blood pressure higher than 160 mm
Hg, because even well controlled hypertension is a risk factor for stroke.”

JAMA 2001; 285:2864-2870



Hypertension includes “treated hypertension”

Am Heart J 2010;159:331-9



� For CHA 2DS2VASc  “treated hypertension” counts as 1 
point in the scoring system

Bottom Line:  HTN in CHA 2DS2VASC



Prevention of Thromboembolic 
Complications in Atrial Fibrillation

(Ten things to consider)
� You must know the CHA2DS2-VASc score

� What does the term “non valvular atrial fibrillation mean”?

� “Congestive heart failure” includes patients with normal EF

� Hypertension includes “treated hypertension”

� What about aspirin for stroke prevention?



What about aspirin for stroke prevention in Afib ?

Ann Intern Med. 2007;146:857-867

“Adjusted-dose warfarin and antiplatelet agents reduce stroke by approximately 60% and by 
approximately 20%, respectively, in patients who have atrial fibrillation.”
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What about aspirin for stroke prevention in Afib ?

Ann Intern Med. 2007;146:857-867

“Adjusted-dose warfarin and antiplatelet agents reduce stroke by approximately 60% and by 
approximately 20%, respectively, in patients who have atrial fibrillation.”



“The bleeding risk on aspirin is not different to the bleeding risk on VKA or NOAC therapy, 
while VKA and NOACs, but not aspirin, effectively prevent strokes in AF patients.”

Section 9:  Stroke Prevention Therapy in Atrial Fibrillation Patients; 2016 ESC 
Guidelines for the management of atrial fibrillation (Europace (2016) 18, 1609–1678)

Europace (Nov 2016) 18, 1609–1678



Europace (Nov 2016) 18, 1609–1678

What about aspirin for stroke prevention in Afib ?



Bottom line:  Aspirin for stroke 
prevention in afib /aflutter

� Not an option as monotherapy for 
ANY patient with Afib to reduce the 
risk of stroke or TE
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� What does the term “non valvular atrial fibrillation mean”?

� “Congestive heart failure” includes patients with normal EF

� Hypertension includes “treated hypertension”

� What about aspirin for stroke prevention?

� At what point do I start anticoagulation?



Circulation 2014;130:e199-e267

15-20% ten year risk 
of stroke



At what point do I start anticoagulation?

J Am Coll Cardiol 2015;65:1385–94

“The mean follow-up duration was 5.9 years. Approximately 50% of patients with 1 risk factor 
had age as the only risk factor (>65 years), and 90% had either age or hypertension as the risk 
factor.”



At what point do I start anticoagulation?

J Am Coll Cardiol 2015;65:1385–94
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At what point do I start anticoagulation?

J Am Coll Cardiol 2015;65:1385–94



At what point do I start anticoagulation?

“Even among patients unsuited for warfarin treatment, in whom the common practice 
previously was to offer aspirin, the oral factor Xainhibitor apixaban was superior to aspirin for 
stroke prevention, with a similar rate of major bleeding and intracranial hemorrhage.”

Lip, GYH, et al. re comments on AVERROES Trial comparing apixiban vs. ASA

J Am Coll Cardiol 2015;65:1385–94



At what point do I start anticoagulation?

“Even among patients unsuited for warfarin treatment, in whom the common practice 
previously was to offer aspirin, the oral factor Xainhibitor apixaban was superior to aspirin for 
stroke prevention, with a similar rate of major bleeding and intracranial hemorrhage.

J Am Coll Cardiol 2015;65:1385–94



Europace (Nov 2016) 18, 1609–1678

At what point do I start anticoagulation?
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� What does the term “non valvular atrial fibrillation mean”?

� “Congestive heart failure” includes patients with normal EF

� Hypertension includes “treated hypertension”

� At what point do I start anticoagulation?

� What about aspirin for stroke prevention?

� Coumadin or NOAC? – “Time in Therapeutic Range” and dosing 



Coumadin or NOAC?

Lancet. 2014 Mar 15;383(9921):955-62



Coumadin or NOAC?

Lancet 383 (9921), 955–962.



Coumadin or NOAC?

EBioMedicine 4 (2016) 26–39

“Net clinical benefit (NCB) analyses from recent randomized trials as well as modelling 
analyses applying the clinical trial data to patient cohorts all show a positive NCB for the 
NOACs vs warfarin, aspirin or no treatment.”

“Indeed, one analysis estimated that the use of NOACs has lowered the threshold for starting 
OAC at an ischaemic stroke rate of 0.9%/year.”

yearly risk



Coumadin or NOAC —the problem of TTR

Arch Intern Med. 2012;172(8):623-631



Arch Intern Med. 2012;172(8):623-631

Time in Therapeutic Range (TTR) for 
Selected Major Trials (Warfarin)



Time in Therapeutic Range (TTR) for 
Selected Major Trials (Warfarin)

Arch Intern Med. 2012;172(8):623-631



Am Heart J 2015;170:141-148.e1



J Am Heart Assoc. 2014;3:e000521



J Am Heart Assoc. 2014;3:e000521



Europace (Nov 2016) 18, 1609–1678

Coumadin or NOAC?



NOACs-Dosing Considerations

Europace (2015) 17, 514–523



NOACs-Dosing Considerations

Europace (2015) 17, 514–523



Bottom Line Recommendation

� For patients on Warfarin who have “bullet proof” INRs 
(> 70% TTR), continue with Coumadin with the policy  
that should they begin to fall out of range, switch  to a 
NOAC

� For new starts (recently diagnosed atrial fibrillat ion), 
it’s probably best to start a NOAC in the absence o f 
severe renal disease (eGRF < 15 ml/min)

� Consider a bid dosing NOAC —Apixiban or Dabigatran
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� Coumadin or NOAC? – “Time in Therapeutic Range” and Dosing 
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� Which NOAC is best?



Circulation 2014;130:e199-e267

Which NOAC is best? 



Circulation 2014;130:e199-e267

Which NOAC is best? 

“Missing even 1 dose of a NOACcould result in a period without protection from
thromboembolism. As a result, theFDA issued black box warnings that discontinuation of
these new agents can increase the risk of thromboembolismand that coverage with another
anticoagulant may be needed.”



NOACs-Dosing Considerations

Europace (2015) 17, 514–523



Which NOAC is best?

EBioMedicine 4 (2016) 26–39



Which NOAC is best?

J Am Heart Assoc. 2016;5:e003725



Bottom line:  Which NOAC is best?

� No head to head trials between NOACs

� Apixiban favored in current expert reviews and recen t 
claims data base analysis
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� What does the term “non valvular atrial fibrillation mean”?
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� What about aspirin for stroke prevention?

� At what point do I start anticoagulation?

� Coumadin or NOAC? – “Time in Therapeutic Range”, dosing and 
posing considerations

� Which NOAC is best?

� What about my elderly patient who falls a lot?



What about my elderly patient who falls a lot?

“Elderly persons who fall have a mean of 1.81 falls per year. Given that the risk of SDH must
be 535-fold or greater for the risks of warfarin therapy to outweigh the benefits, persons taking
warfarin must fall about 295 (535/1.81) times in 1 year for warfarin to not be the optimal
therapy.”

ARCH INTERN MED/VOL 159, APR 12, 1999



What about my elderly patient who falls a lot?

“Of 515 enrolled patients on OACs, 308 patients (59.8%) wereat high risk of falls... In
multivariate analysis,a high falls risk was not statistically significantly associated with the
risk of a major bleed.”

“CONCLUSIONS: In this prospective cohort,patients on oral anticoagulants at high risk of
falls did not have a significantly increased risk of major bleeds. These findings suggest that
being at risk of falls is not a valid reason to avoid oral anticoagulants in medical patients.”

ARCH INTERN MED/VOL 163, JULY 14, 2003



Bottom line:  What about my elderly patient who fal ls a lot?

� The risks of serious injury while on OAC is likely over-
estimated resulting in under prescription of medici nes 
that have  been clearly shown to reduce stroke/TE.

� Prescribe OACs for your elderly patients with afib—
even those at risk for falls

ARCH INTERN MED/VOL 163, JULY 14, 2003
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� You must know the CHA2DS2-VASc score
� What does the term “non valvular atrial fibrillation mean”?
� “Congestive heart failure” includes patients with normal EF
� Hypertension includes “treated hypertension”
� At what point do I start anticoagulation?
� What about aspirin for stroke prevention?
� Coumadin or NOAC? – “Time in Therapeutic Range” and Dosing 

considerations
� Which NOAC is best?
� What about my elderly patient who falls a lot?
� What about brief and or “silent” episodes of atrial fibrillation?



The problem of brief afib

� “Selection of antithrombotic therapy should be based on the 
risk of thromboembolism irrespective of whether the AF 
pattern is paroxysmal, persistent, or permanent.” 
(HRS/ACC/AHA Guidelines 2014)

� “By accepted convention, an episode lasting at least 30 
seconds is diagnostic.”  (ESC Afib Guidelines 2016)

� Clinical scenario:  76 yo female with HTN is referred to you 
for evaluation of syncope.  A Holter is ordered and on it, you 
find 1.3 min of atrial fibrillation during which the patient is 
asymptomatic



Thank you

Questions and Answers


